Objective: This study compared breastfeeding initiation following repeat cesarean delivery, successful vaginal birth after cesarean (VBAC), and unsuccessful trial of labor. Subjects and Methods: We performed a population-based retrospective cohort study of Ohio births (2006)(2007) with a previous cesarean delivery. The primary outcomes were breastfeeding initiation rates among women with a previous cesarean delivery. Breastfeeding initiation rates were compared among three different delivery types: repeat cesarean delivery, successful VBAC, and unsuccessful trial of labor. Sociodemographic factors, medical risk factors, and pregnancy-related risk factors were also compared to assess influence on breastfeeding initiation rates. Results: Women delivered by successful VBAC were 47% more likely to initiate breastfeeding than women delivered by scheduled repeat cesarean (adjusted relative risk 1.47; 95% confidence interval 1.35, 1.60). Women who ultimately delivered by cesarean section with unsuccessful trial of labor were also more likely to breastfeed than women with a scheduled repeat cesarean section (61% vs. 58.7%, respectively) (adjusted relative risk 1.17; 95% confidence interval 1.04, 1.33). Conclusions: Patients who undergo a scheduled repeat cesarean delivery are less likely to initiate breastfeeding. Women who attempt and succeed in achieving vaginal birth after a previous cesarean section are more likely to breastfeed than are women who deliver by repeat cesarean section. Also, those women who ultimately deliver by cesarean section after an unsuccessful trial of labor were also more likely to breastfeed than those women with a scheduled repeat cesarean section. This suggests there are influences on patient choice for delivery that also may influence the patient's decision to breastfeed.
Introduction
T he National Institutes of Health Consensus Development Conference Statement from March 2010 on vaginal birth after cesarean (VBAC) section acknowledged that the effects of delivery method on breastfeeding initiation are poorly understood. 1 This critical knowledge gap was identified so that adverse effects of delivery mode on breastfeeding practices could be mitigated. Cesarean delivery has been associated with decreased breastfeeding initiation in multiple studies, [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] while in other studies the association is less clear and may not be a factor. [20] [21] [22] [23] [24] [25] [26] [27] Many factors may influence a mother's decision to breastfeed. Besides known biological factors such as parity, mode of delivery, body mass index (BMI), smoking, breast or nipple abnormalities, surgery, illness, anxiety, and stress, there are behavioral factors that are equally as important. 18 There may also be infant characteristics that contribute to breastfeeding initiation such as gestational age, weight at birth, intrinsic disease, suckling ability, and temperament. 18 Parental attitudes, motivation, and antenatal intentions also play a role in the commitment each individual may have to complete the ''birth experience'' with breastfeeding. The aim of this study is to estimate breastfeeding initiation rates in women with a prior cesarean section, by comparison of those following repeat cesarean delivery, VBAC, and unsuccessful trial of labor resulting in repeat cesarean delivery. A secondary aim is to correlate other maternal factors with breastfeeding initiation rates.
Subjects and Methods
We performed a retrospective population-based cohort study of all births in Ohio occurring during the years 2006 and 2007. Primary outcomes were breastfeeding initiation rates among women with a prior cesarean delivery. Breastfeeding initiation was compared among women who underwent repeat cesarean delivery, VBAC, and unsuccessful trial or labor resulting in repeat cesarean section. Secondary outcomes included the influence of sociodemographic factors, medical risk factors, and pregnancy-related risk factors on breastfeeding initiation rates.
The study population included live births to women with a previous cesarean delivery. Births complicated by major congenital malformations, delivery < 20 weeks or > 42 weeks, or multifetal gestation were excluded from the dataset prior to analysis. Breastfeeding initiation rates were compared between births resulting from the three delivery types in question: repeat cesarean delivery, VBAC, and unsuccessful trial of labor resulting in repeat cesarean delivery. Sociodemographic factors, medical risk factors, and pregnancy-related risk factors were also compared to assess influence on breastfeeding initiation rates.
The database included 308,380 live births. Births occurring at gestational ages < 20 weeks and > 42 weeks and those with major congenital anomalies were excluded. Then, following exclusion of multifetal births (n = 10,662), a total of 280,882 live-born singletons made up the final cohort for this study. There were minimal missing data for the exposure and outcome variables of interest: 0.1% missing data regarding delivery method, 1.7% missing for breastfeeding status, and < 5% missing for other variables of interest.
Statistical analyses were performed using STATA Release 10 software (StataCorp, College Station, TX). Demographic characteristics of the groups were analyzed using unpaired Student's t tests for continuous variables and v 2 tests for categorical variables. Multivariable logistic regression estimated the association between breastfeeding initiation and mode of delivery after cesarean section after accounting for influential coexisting risk factors. Univariate techniques were used to identify factors significantly associated with the outcome of interest ( p < 0.05). These potential confounding factors were then included in the logistic regression model. Through backward selection, a final regression model was established by sequentially removing covariates and testing for differences. Covariates with a value of p > 0.05 were removed from the model. Adjusted relative risk (RRadj) values and 95% confidence intervals (CIs) are reported for each of the primary outcomes.
This study was approved by the Ohio Department of Health and Human Subjects Institutional Review Board, and a de-identified dataset of birth certificate data was provided by the Child Policy Research Center of Cincinnati Children's Hospital Medical Center. This study was exempt from review by the Institutional Review Board at the University of Cincinnati, Cincinnati, OH.
Results
The study cohort included 280,882 non-anomalous singleton live births. Of those, 201,560 (71.8%) were vaginal, 50,912 (18.1%) were primary cesarean section, and 28,090 (10.0%) were repeat cesarean deliveries (Table 1 ). This analysis included the 31,511 (11.2% of total) births to women who had had a previous cesarean delivery. Of women with a prior cesarean section, 25,897 (82.2%) were delivered by scheduled repeat cesarean section, 4,026 (12.8%) were delivered by successful VBAC, and 1,588 (5.0%) resulted in failed trial of labor with repeat cesarean delivery. There was missing information on mode of delivery for 320 (0.1%) birth records.
Black women were more likely than white women to have a trial of labor after cesarean section (25.4% vs. 16%, p < 0.001) ( Table 2) . Women with no prenatal care were less likely to undergo scheduled repeat cesarean delivery (72.1%) than women who received prenatal care (82.8%) ( p < 0.001). Obese women with a BMI of > 30 kg/m 2 were more likely to undergo scheduled repeat cesarean section compared with women with BMI £ 30 kg/m 2 (86.1% vs. 80.6%, p < 0.001). Obese women who were given a trial of labor were less likely to have a successful VBAC (65.5%) compared with women having lower BMI values (73.4%) ( p < 0.001). Women who attempted a trial of labor after cesarean section with medical co-morbidities of gestational hypertension, gestational diabetes, and pregestational diabetes were less likely to have a successful VBAC compared with women without those comorbidities (57.8% vs. 72.1% [p < 0.001], 64.5% vs. 71.9% [p = 0.005], and 52.7% vs. 71.7% [p < 0.002], respectively). Women with chronic hypertension who attempted a trial of labor after cesarean section had a similar rate of successful VBAC compared with those without chronic hypertension (72.2% vs, 71.7%, p = 0.90). Women with any of these four individual co-morbidities who attempted a trial of labor after cesarean section (n = 585) were less likely to have a successful VBAC than women with none of these co-morbidities (63.5% vs. 72%, p < 0.001).
During the study period, 59.8% of women with a prior cesarean section initiated breastfeeding, and 40.2% did not (Table 3) . Black women were less likely to initiate breastfeeding (46.6%) than white women (61.7%) ( p < 0.001). Among all women with a previous cesarean delivery, cigarette smokers (RR adj 0.73; 95% CI 0.72, 0.73), Medicaid recipients (RR adj 0.40; 95% CI 0.39, 0.41), women with chronic hypertension (RR adj 0.77; 95% CI 0.72, 0.83), and women with no prenatal care (RR adj 0.74; 95% CI 0.69, 0.80) were less likely Table 4 ). Despite ultimately delivering by cesarean section, women who attempted a trial of labor and had an unsuccessful VBAC were still more likely to breastfeed than women with a scheduled repeat cesarean (61.3% vs. 58.9%, respectively; RR adj 1.15; 95% CI 1.01, 1.31).
To assess the influence of breastfeeding on mode of delivery after cesarean section in a subset of low-risk women, we created a variable that included low-risk women as defined as BMI < 30 kg/m 2 , no gestational or pregestational diabetes, and no chronic or gestational hypertension. During the study period, 183,618 women (62.9% of the population) were categorized as low risk by this definition. Of low-risk women, 64.4% of women initiated breastfeeding versus 59.5% of those not classified as low risk ( p < 0.001). Of the low-risk population, 80.4% had a scheduled repeat cesarean section, 14.4% had successful VBAC, and 5.2% had a failed VBAC after trial of labor after cesarean section compared with 85.0%, 10.1%, and 4.9%, respectively, of non-low-risk women ( p < 0.001). Of the subpopulation of low-risk women, the influence of mode delivery on breastfeeding initiation was similar to that of the entire study cohort. In low-risk women, those with failed VBAC attempt were more likely to initiate breastfeeding than those with scheduled repeat cesarean section (crude odds ratio 1.07; 95% CI 0.93-1.24), and those with successful VBAC were the most likely to initiate breastfeeding (crude odds ratio 1.37; 95% CI 1.24-1.51). These findings persisted even after adjustment for the same covariates included in Table 4 : with failed VBAC RR adj breastfeeding 1.12 (95% CI 0.95-1.33) and with successful VBAC RR adj 1.41 (95% CI 1.26-1.58).
Discussion
These data indicate that patients who elect a scheduled repeat cesarean delivery are less likely to initiate breastfeeding compared with those who choose a trial of labor after cesarean section. Uniquely, we find that even those individuals who choose a trial of labor after cesarean section and fail their VBAC attempt, and ultimately undergo repeat cesarean section, are more likely to initiate breastfeeding than those with a scheduled repeat cesarean section. These differences remain significant even after adjustment for other sociodemographic and medical factors that influence breastfeeding initiation. One may hypothesize that the women's commitment to breastfeeding was associated with breastfeeding success irrespective of birth type. This may indicate that there is some peculiar mitigating factor unique to a cesarean birth that may negate the experience of breastfeeding and that parental attitude may play a larger role than previously noted. 12 Our study concurs with findings reported in other studies that certain demographic characteristics are associated with decreased breastfeeding initiation rates in patients who had a cesarean: younger maternal age, increased BMI, lower parity, tobacco usage, and number of prior cesarean sections. We found that those receiving Medicaid, having had no prenatal care, and with chronic hypertension were also less likely in initiate breastfeeding. Mothers without prenatal care may not have the support through education, provider encouragement, and family commitment to increase their likelihood of success at initiation. 25, 26, 30 Therefore, the antenatal intent may not have been present for them to be successful in breastfeeding. Differences in breastfeeding initiation in women with medical complications, low socioeconomic status, and those with less experience (lower parity and younger age) may reflect inherent differences, educational or other, among those populations rather than reflect differences in the desire to initiated breastfeeding. 17 The large sample size and population-based nature is a significant strength of this study, and thus we believe it could be generalized to most populations within the United States. We consider this study to have internal validity as the rates of breastfeeding initiation in the population who had a scheduled cesarean section in our cohort are similar to those reported in published literature. 12 The rates of scheduled repeat cesarean section, VBAC, and unsuccessful VBAC were comparable to the rates overall reported with U.S. national averages. 1 There was also correlation of breastfeeding rates with that of the U.S. literature.
12,31,32 Uniquely, we found that individuals with failed VBAC were more likely to initiate breastfeeding than those with a scheduled repeat cesarean delivery. It is difficult to say why this particular demographic did better with initiation, but one may infer that this subset of the population is possibly more educated about their experience regarding mode of delivery and more confident and committed to the act of breastfeeding through the entire birth experience.
Limitations of our study include those inherent to studies derived from vital statistics data. [33] [34] [35] [36] [37] [38] [39] Misclassification and underreporting of certain outcomes such as pre-eclampsia, diabetes, or other co-morbidities could bias results toward the null or overestimate effect estimates, dependent on whether they are random or systematic in nature. For this study, we chose exposure (mode of delivery) and outcome (breastfeeding) variables with minimal missing data and with frequencies equivalent to that in the published literature. Therefore, we feel our results are valid, despite the knowledge that not all biases can be thoroughly assessed. The large sample size of this cohort allows for relatively precise point estimates of effect; therefore variations such as underreporting of medical complications and other associated factors would likely have only a small effect on our findings. Our study reports only the frequency of breastfeeding initiation at the time of birth certificate generation, within 1-2 days of birth. Because of the nature of the data source, we are unable to ascertain information about breastfeeding intent and how mode of delivery after cesarean section affected the success of breastfeeding initiation in women who intended to breastfeed prior to delivery.
Conclusions
Birth type matters in breastfeeding. 40 Accounting for this difference in women electing to have a scheduled cesarean section can allow them to be more adequately informed regarding the benefits of lactation. Breastfeeding has been shown to have many maternal and infant health benefits, including lower risk of childhood obesity, diabetes, asthma, and some cancers. Women who breastfeed may experience increased weight loss in the postpartum period as well as decreased incidence of female cancers.
14 In this study we found that individuals who chose to undergo scheduled repeat cesarean delivery are less likely to initiate breastfeeding compared with those who underwent a trial of labor, regardless of ultimate mode of delivery. Uniquely, we found that the frequency of breastfeeding initiation by women who had a failed VBAC was higher than among those who declined a trial of labor after cesarean section. There may be inherent differences or mitigating factors peculiar to the cesarean experience that influence the likelihood of breastfeeding initiation. 12 But, we found that women, even despite ultimately delivering by cesarean section, who chose a trial of labor and had a failed VBAC attempt were more likely to breastfeed than those who declined a trial of labor. This suggests that women with a planned trial of labor are more likely to have the intent to breastfeed. Prospective studies are needed to gather information during the antepartum course to more accurately assess the influence that planned delivery mode has on the intent to breastfeed and whether the intent to breastfeed factors into a women's choice of delivery mode following a cesarean section.
